3,4-Dichlorophenylhydroxylamine cytotoxicity in renal cortical slices from Fischer 344 rats.
3,4-Dichlorophenylhydroxylamine (3,4-CPHA) is the N-hydroxyl metabolite of 3,4-dichloroaniline. 3,4-Dichloroaniline is a breakdown product of the herbicide Propanil. Previous work has shown that 3,4-dichloroaniline is acutely toxic to the kidney and bladder. The purpose of this study was to examine the in vitro toxicity of 3,4-dichlorophenylhydroxylamine. Renal cortical slices were prepared from male Fischer 344 rats (190-250 g) and were incubated with 0-0.5 mM 3,4-CPHA for 30-120 min under oxygen and constant shaking. 3,4-CPHA produced a concentration and time dependent alteration in lactate dehydrogenase (LDH) leakage, organic ion accumulation and pyruvate stimulated gluconeogenesis. Glutathione levels were diminished within 60 min below control values by 0.1 and 0.5 mM 3,4-CPHA. A 30 min pretreatment with 0.1 mM deferoxamine did not alter 3,4-CPHA toxicity. Alterations in pyruvate stimulated gluconeogenesis and LDH leakage were comparable between vehicle and deferoxamine pretreated tissues. Other studies examined the effect of (1 mM) glutathione, 2 mM ascorbic acid and 1 mM dithiothreitol (DTT) on toxicity. Pretreatment for 30 min with vehicle or 1 mM DTT induced comparable changes in LDH leakage and pyruvate stimulated gluconeogenesis. Pretreatment for 30 min with 1 mM glutathione or 2 mM ascorbic acid reduced 3,4-CPHA toxicity. LDH leakage was not elevated as markedly in renal slices pretreated with glutathione relative to slices pretreated with vehicle. These results indicate that 3,4-CPHA toxicity is through an iron independent mechanism. 3,4-CPHA cytotoxicity was reduced by pretreatment with glutathione or ascorbic acid suggesting formation of a reactive intermediate.